A new group of thiazolyl peptide antibiotics, the nocathiacins, was isolated from cultured broth of Nocardia sp. The major analogs nocathiacins I-III (1-3) were purified using silica gel and Sephadex LH-20 chromatography techniques. The structures of nocathiacins I-III were determined by spectroscopic (2D-NMR, MSn) methods, and share structural similarities to In the preceding paper, we reported the taxonomy of the producing strain, fermentation, and biological activities of nocathiacins I-III. This paper describes the isolation, characterization, and structure determination of nocathiacins I-III.
Results

Isolation of Nocathiacins I-III
The initial discovery of the nocathiacin antibiotics was facilitated by the use of Enterococcus faecium as the test organism in an antibacterial screen1,2). The following procedures were used for the preparative scale isolation of nocathiacins I-III.
Nocathiacin I (1) A crude ethyl acetate extract (137g) derived from a 1950-liter fermentation3) was subjected to silica gel vacuum liquid chromatography (VLC). The extract was pre- from the silica gel with chloroform-methanol-ammonium hydroxide 90:10:1. A final silica gel VLC step using a chloroform-methanol-water step gradient as previously described was used to afford nocathiacin II (2, 200mg) .
EM Separations
The ethyl acetate extract (8.6g) derived from a 40-liter fermentation2) was initially subjected to silica gel VLC using a chloroform-methanol-water step gradient as previously described. The chloroform-methanol-water 95:5:0.5 fraction containing both nocathiacins I (1) and III (3) (3.5g) was further subjected to silica gel column chromatography using a chloroform-methanol-acetic acid linear gradient. This method exploits the basic amino sugar present in 1. The addition of acetic acid to the chromatographic eluant markedly increases the polarity of 1 relative to 3 on silica gel, presumably through protonation of the N,N-dimethylamino group. The aglycone is unaffected by the addition of acetic acid and readily elutes from the column. Accordingly, elution was begun with chloroform-acetic acid 99:1 with a linear gradient (2 liters total run) to chloroform-methanol-acetic acid 95:5:1. A total of twenty 100-ml fractions were collected. Fractions 12-15 contained the aglycone (3, 720mg) and were pooled. A final purification step using Sephadex LH-20 (chloroform-methanol 10:4 eluant) afforded nocathiacin III (3, 490mg). The nocathiacin I (1, 1.7g) was recovered from the silica gel upon elution with chloroformmethanol-ammonium hydroxide 90:10:1. (Fig. 3a) . Additional structural confirmation for nocathiacin I (1) was provided from ion-trap mass spectrometry, electrospray ionization, using MS and MSn measurements. Under (Table 4) . common core ion at m/z 788, in agreement with a deshydroxy analog of 1 (Table 4) . Additionally, nocathiacin II (2) prepared semi-synthetically from nocathiacin I (1) was identical in terms of LC/MS and NMR spectral data to that of the natural product12).
Nocathiacin III (Aglycone) (3) A minor component of the nocathiacin antibiotic complex was again obtained as yellow amorphous solid. Table 4 ). The 1H and 13C chemical shift assignments for nocathiacin III (3) are summarized in Table   3 .
Discussion
The structures of nocathiacins I-III ( The pKa measurements were determined using a pION Model GLpKa analyzer in the pH range 3-11. Where the ionizable groups are part of a UV chromophore, a spectrophotometric pH titration was used to determine the pKa's. Additionally, potentiometric pH titrations were used to determine the pKa's. Three or more different percentages of methanol in water were used as solvent in which the pKa was measured; pKa vs. percent methanol was plotted and the pKa at 0% methanol was extrapolated. The spectrophotometric and potentiometric pKa values agreed in all cases to within 0.5 pKa unit or less, and the values reported are averages of the results obtained by the two methods. 350nm; 1H-, 13C-NMR data (DMSO-d6): see Table 3 .
